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$R$ $\omega$ $R$ $\Gamma$ $R$
$\omega$ :




$0$- $\Gamma$ $\omega$ O-
$\omega^{-1}(\infty)$ . $\omega$ ${\rm Res}(\omega)$ $\omega$
$\omega^{-1}(0)$ $\omega$ $\overline{R\backslash \Gamma}$ $R\backslash \Gamma$
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$\omega$ $[\omega]\in H^{1}(R\backslash {\rm Res}(\omega);\mathbb{C})=$
$\mathrm{H}\mathrm{o}\mathrm{m}(H_{1}(R\backslash {\rm Res}(\omega);\mathbb{C}), \mathrm{c})$
$.\{\sigma_{1}, \sigma_{2}, \cdots, \sigma_{k}.\}$
$\Gamma$ 1- 1- $\sigma_{\mathfrak{i}}$
($i=1,$ $\cdots$ , $c_{i}$
$\partial\overline{R\backslash \Gamma}$
$\sigma_{i}$ 2 1- $\sigma_{i}^{+},$ $\sigma_{i}^{-}$ ( $\sigma_{i}$
$\sigma_{i}^{+}$ $\partial\overline{R\backslash \Gamma}$ – $\sigma_{i}^{-}$
) $\overline{R\backslash \Gamma}=R_{1}\mathrm{u}R_{2}\mathrm{U}\cdot\cdot\cdot \mathrm{U}Rl$
$\in R_{j}$
$\Phi$ : $\overline{R\backslash \Gamma}arrow \mathbb{C}P_{1}$
$x$ $rightarrow\int_{x_{j}}^{x}\omega$ $(x\in Rj)$
$c_{i}$ – $x^{+}\in\sigma_{i}^{+},$ $x^{-}\in\sigma_{i}^{-}$ $\sigma_{i}$
$\Phi(x^{+})$ $c_{i}=\Phi(X-)$
$c_{i}$ $\sigma_{i}$
1- $c_{1}\sigma_{1}+\cdots+c_{k}\sigma_{k}$ $[\omega]$ $pd([\omega])\in H_{1}(R, {\rm Res}(\omega);\mathbb{C})$







[H-O]. $R$ $p$ $R$ A $R$
$\omega_{p,\Lambda}$ A $R$ $R$
$\Gamma\subset R\backslash \{p\}$ $R\backslash \Gamma=R_{1}\mathrm{u}\cdots$ $R_{k}$
$x_{i}\in R$ $c_{i}(i=1, \cdots, k)$
$\Phi$ : $R\backslash \Gammaarrow \mathbb{C}P_{1}$
$x \mapsto\int_{x}^{x}\dot{.}\omega_{p,\Lambda}+Ci$ $(x\in R)$
well-defined $\Phi(R\backslash F)=\mathbb{C}P_{1}\backslash \{\text{ ^{ }}\}$
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1 $\mathbb{C}$
“ ” [H-O], [N] (1) 1- conical singularity
$|\omega|$ ( $\omega$-linear ) (2) $0$- $\omega^{-1}(0)\cup{\rm Res}(\omega)$
(3) $R\backslash \Gamma$ 3
$R$ $\omega$ $H_{1}(R, {\rm Res}(\omega);\mathbb{C})\text{ ^{}\prime}\{\neq$
$-$





. ${\rm Res}(\omega)\cup\omega^{-1}(0)\neq\phi$ $H_{1}(R, {\rm Res}(\omega);\mathbb{C})_{\mathrm{z}}H_{1}(R;\mathbb{C})\mathrm{Z}H1(R\backslash \omega^{-}1(\infty))\mathbb{C})$
$c$ 1- $\sigma_{1},$ $\cdots,$ $\sigma_{k}$ $c$ $\sigma_{1},$ $\cdots,$ $\sigma_{k}$ $\mathbb{C}$
(1) $\omega$ -linear
(2) $\omega^{-1}(0)\cup{\rm Res}(\omega)$






. $\mathcal{M}A^{1},$ $\mathrm{A}4\mathcal{L}^{1}$ 1 2 $-\cdot$
1
$\prime \mathrm{p}_{f}SP$ (2 )
P. : $\mathcal{M}A^{1}arrow P$ , $SP\cdot$. $\mathcal{M}L^{1}arrow SP$
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\S 2. $\omega$-linear
$R$ $\omega$ $|\omega|$ $R$
.
$\backslash \omega^{-1}(\infty)$ $\omega^{-1}(0)$
conical singularity “\mbox{\boldmath $\omega$}-linear’’ 1-
1. $R$ 1- $\sigma$ : $[0,1]arrow R$ $\omega- \mathrm{l}\mathrm{i}\mathrm{n}\mathrm{e}.\mathrm{a}\mathrm{r}$ $\sigma$ simple path simple
loop $\sigma((0,1))\subset R\backslash (\omega^{-1}(\mathrm{o})\cup\omega^{-1}(\infty))$ $\sigma$ : $(0,1)arrow R\backslash (\omega^{-1}(0)\cup\omega^{-1}(\infty))$
$|\omega|$ $\omega$-linear 1-
$\omega$ $\omega-$ $\omega$ $\omega-$
\mbox{\boldmath $\omega$}-







$H_{1}(R, {\rm Res}(\omega);\mathbb{C})$ $H_{1}(R;\mathbb{C})$ ,
$H_{1}(R\backslash \omega^{-1}(\infty);\mathbb{C})$
$H_{1}(R, {\rm Res}(\omega);\mathbb{C})$ ${\rm Res}(\omega)\cup\omega^{-1}(0)$ 1- $\mathbb{C}$
1-
$\omega$-linear 1- ( 1-
.
) $\omega$-linear $\omega$-linear ${\rm Res}(\omega)\cup\omega-1(\mathrm{o})$
Stepl $\omega$-linear $\omega^{-1}(0)\cup{\rm Res}(\omega)$ 1- $\omega^{-1}(0)\cup{\rm Res}(\omega)$
$\omega$-linear 1- homologous
) $\pi$ : $\overline{R}arrow R$ $R$ $\tilde{\omega}$ $\pi$ $\omega$ $\tilde{R}$
$\sigma$ $\omega$-linear $\omega^{-1}(0)\cup{\rm Res}(\omega)$ 1- $\tilde{\sigma}$ $\sigma \text{ }\overline{R}$ –
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$\overline{\sigma}$
$\overline{\omega}^{-1}(0)\cup{\rm Res}(\tilde{\omega})$ $\tilde{\omega}$-linear 1-




$(k=1, \cdots, n-1)$ $\overline{\sigma}(t_{k})$ $|\overline{\omega}|$ 180
$\overline{\sigma}$
$\overline{\omega}^{-1}(0)\cup{\rm Res}(\overline{\omega})$ $\overline{\omega}$-linear 1- homologous
$n$
$n=1$ $\overline{\sigma}$ $\overline{\omega}^{-1}(0)\cup{\rm Res}(\overline{\omega})$ $\overline{\omega}$-linear 1-
$n\geq 2$ $k\in\{1, \cdots, n-1\}$ (1) $\overline{\sigma}([t_{k-1}, tk])$ $\overline{\sigma}([t_{k}, t_{k+1}])$ \mbox{\boldmath $\omega$}--
.
(2) $.\overline{\sigma}([t_{k1}-, t_{k}]).\text{ }\overline{\sigma}([tk, tk+1])$ $\overline{\omega}$- (3) $\overline{\sigma}([t_{k-}1,.t_{k}-])$
.
$\overline{\omega}$- $\overline{\sigma}([tk, tk+1])$




$\overline{\Phi}$ : $\overline{R}\backslash \overline{\omega}^{-1}(\infty)arrow \mathbb{C}$
$x rightarrow\int_{\tau_{0}}^{x}\overline{\omega}$
(3), (4) (1) (2) $n$




$\partial\overline{\Delta}$ (Case 1) \mbox{\boldmath $\omega$}\tilde -
$\sim\sigma([.b_{k1,k}-t]),\sigma\sim([tk, tk+1])$ $\overline{\sigma}(t_{k-1})$ $\overline{\sigma}(t_{k+1})$ \mbox{\boldmath $\omega$}- $\sim\sigma_{k}^{l}([0,1])$
(Case 2) $\partial\overline{\triangle}$ $\overline{\omega}$- $\overline{\sigma}([t_{k-1,k}t]),$ $\overline{\sigma}([tk, tk+1])$ \mbox{\boldmath $\omega$}--
$\overline{\sigma}_{1}’([0,1]),$
$\cdots,$ $\overline{\sigma}_{m}’([0,1])$








$(l=1, \cdots, m-1)$ $\tilde{\omega}$ $\overline{\Phi}(^{\sim}\sigma_{1}’([\mathrm{o}, 1])\cup\cdots\cup\overline{\sigma}_{m}’([0,1]))$
$\mathbb{C}$ step 2
$\Delta$ $\overline{\omega}$- $\overline{\omega}$
Case 1 $\overline{\sigma}_{|[t_{k-1},t]}k+1$ $\overline{\sigma}_{k}’$ $\overline{\sigma}$ homologous
$\overline{\omega}$-linear
Case 2 $\overline{\sigma}_{11^{t_{\ell 1},t}1}-k+1$ $\overline{\sigma}_{1}’+\cdot.$ . $+\overline{\sigma}_{m}’\cdot \text{ _{ }}$ $\overline{\sigma}$ homologous
$\overline{\omega}$-linear $\overline{\omega}$-linear
(2) $n=2$ Figure 2 $\overline{\sigma}([t_{1},1])$
$\overline{\sigma}([0, t_{1}])$
$\overline{\omega}$ . (
$\tilde{\sigma}$ $\overline{\omega}$ $-$ $\overline{\sigma}(0)=\sigma(\sim 1)$ $0$
homogolous ) $\overline{\sigma}$ homologous $\overline{\omega}$-linear
1- $\overline{\sigma}’$ : $[0,1]arrow\overline{R}$ $0<t_{1}<\cdots<t_{m}<1$ $\overline{\sigma}’$
$\overline{\sigma}’(t_{1})$
$\overline{\omega}$ $\overline{\sigma}’(t_{j})(j=2, \cdots, m)$ $\overline{\sigma}$
$\overline{\sigma}_{11^{t1}1,]}’$
$\overline{\omega}$
Figure 2 $\overline{\sigma}’([\mathrm{o}, t1])$ $\overline{\sigma}’([t_{1}, t_{2}])$ $\overline{\omega}$
$\overline{\sigma}’$ homologous $\overline{\omega}$-linear 1- $\overline{\sigma}’’$ : $[0,1]arrow\overline{R}$
$\sim\sigma’’$ $0<s_{1}<s_{2}<\cdot\cdot\cdot<s_{l}$ $\tilde{\omega}$




$\overline{\sigma}$ homologous $\tilde{\omega}$-linear 1- $\overline{\omega}$
1- $\tilde{\sigma}$ $\tilde{\omega}^{-1}(0)\cup{\rm Res}(\omega)$ $\tilde{\omega}$-linear 1-
homologous $\pi$ 1- $R$
$\sigma$ $\omega^{-1}(0)\cup{\rm Res}(\omega)$ $\omega$-linear homologous
step 1 ( )
Step 2 $\omega^{-1}(0)\cup{\rm Res}(\omega)$ $\omega$-linear 1-
$\omega^{-1}(0)\cup{\rm Res}(\omega)$ $\omega$-linear 1-
( ) $R$ $\omega$ $\omega$ $R$
$\sigma_{1},$ $\sigma_{2},$ $\cdots,$ $\sigma_{k}$





$\sigma_{1}(b_{1})-,$ $\cdots,$ $\sigma_{1}(t_{l})(0<t_{1}<:\cdot.\cdot<t_{l}<1)$ 1-
$\sigma_{1}(t_{1})$
$\sigma_{1}$ 1- – $\sigma_{2}$ $\sigma_{1}(t_{1})=\sigma 2(S)$ ( $\sigma_{1},\cdot\cdot\cdot,\sigma_{k}$
)





1- $\sigma_{2}$ $\sigma_{\mathit{2}}^{+}+\sigma_{\mathit{2}}^{-}$‘ homologous
1- $\sigma_{2}^{+},$ $\sigma_{2}^{-}$ step 1 1- $\overline{\sigma}_{2}^{+}‘$ , $\overline{\sigma}_{2}^{-}$
$\omega^{-1}(0)$ $\omega$-linear 1- $\omega^{-1}(0)\cup{\rm Res}(\omega)$
$\omega$-linear 1- (Figure 3)
1- $\sigma_{2}$ $\overline{\sigma}_{2}^{+}+\overline{\sigma}_{2}^{-}$ (Figure 3
$\overline{R}$ )
$\triangle^{+},$ $\triangle-$ $\omega$ $\overline{\sigma}_{2}^{+}$ , $\overline{\sigma}_{2}^{-}$
$\overline{\sigma}_{2}^{+}$
‘
$\overline{\sigma}_{\mathit{2}}^{-}$ $\sigma_{1}$ $\sigma_{1}((0, t_{1}])$ $\sigma_{1}$ $\sigma_{2}$ $\sigma((0, t_{1}))$
$t_{1}$
$\Delta^{+},$ $\triangle^{-}$ $\omega$ $\overline{\sigma}_{2}^{+},\overline{\sigma}_{2}^{-}$ $\omega^{-1}(0)\cup{\rm Res}(\omega)$














step 2 ( )
Step 1, Step 2
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